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ABSTRACT
In this paper, we describe an innovative approach to teaching parallel computing concepts in a lab setting using a master and
slave cluster of Pentium PCs strapped together using Scyld Corporation's Beowulf software, applying a straightforward,
custom written prime number test analytical program. This classroom based parallel processing application serves to illustrate
three useful topics for the advanced decision sciences student: l) the Linux operating system and programming concepts, 2)
Beowulf cluster computing, and 3) the importance of Linux based parallel processing using low level PCs to solve complex
computing applications. It is likely that the results described here can be replicated at low cost in most academic computing
environments, yielding enhanced student understanding and ownership of previously less accessible information systems
programming concepts. Further, learning the described cluster computing technology tool may build improved problem
solving skills for students faced with large, non-trivial computational requirements. Finally, we believe that the demonstrated
approach is inherently scalable, thus, deploying this method in larger and larger clusters would be additionally instructive.
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rapidly changing, prohibitively expensive, yet of critical
technological importance in the near future.

1. INTRODUCTION

The processing power of personal computers has grown
exponentially over the years, yet the personal computer can
still complete only one instruction at a time. If given a
sufficiently large number of tasks to complete, such as
frequently encountered during financial
simulation
processing, a considerable amount of computing power and
time are required to finish the assigned work. In a parallel
processing environment, such tasks can be delegated to
various processors and worked on simultaneously, greatly
improving overall run time to completion. Historically,
parallel processing has been the realm of mainframe
computers, an expensive and often financially out-of-reach
solution that requires specialized personnel and custom
written software.
Few students have access to these

Since the introduction of the IBM PC in 1981 (Bellis, 1999),
personal computers (PCs) have become increasingly
powerful and well-networked with each other. Many of
these machines, however, are utilized for mostly narrow
scope computing tasks such as e-mail, spreadsheet and word
processing applications (Taschek, 2003).
While many
organizations have a need for harnessing large amounts of
computing power, they have historically elected to utilize
mainframe computers or in more recent times implemented
banks of the latest equipped PCs. However, both of these
solutions are quite expensive and prohibitive for many
organizational computing tasks.

facilities, and fewer still obtain any hands on experience in

When confronted with a requirement for large computing

the parallel processing computing domain.
This paper
investigates and demonstrates results from an innovative, lab
based approach used for teaching the concept of clustering in
simulation problems, in which everyday personal computers
are networked together using a Linux platform, and used like
a single parallel processing machine for solving massive
computer processing tasks. We suggest that such a hands-on
approach to teaching parallel processing computing will
yield effective graduate student learning in an area that is

processing power in 1994, a contractor for NASA
established a "Beowulf project" with the goal of harnessing
the computational power of a group of personal computers
(Taschek, 2003). As a result of this project, the first
Beowulf cluster was created, in which sixteen computers
running under the Linux operating system were networked
together (Gropp et al., 2003). This cluster was constructed
such that its collective processing power could be harnessed
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